The new medical insurance policy (JRSYF(2010) No.255) was released by the Beijing Municipal Government and became effective on January 1, 2011. Medical expenses incurred during a stay in an emergency department (ED) observation unit can be reimbursed as a hospital admission. The aim of this study was to evaluate the impact of a new charging scheme during stays in ED observation unit under Beijing's Basic Medical Insurance. Methods Data for those patients who had stayed in ED observation unit in 2010 (before the implementation of a new charging scheme) and 2012 (after the implementation of this policy) were retrospectively analyzed in terms of length of stay, patients who were observed (PO), and median medical costs. Results After the implementation of a new charging scheme, compared with the year of 2010, in year of 2012, there were statistically significant longer lengths of stay at the observation unit (6 (4−9) vs. 5 (4−7) days; P<0.001), more PO (2 257 vs. 1 783; P<0.001), and more median medical costs (RMB 6 026 vs. 3 650 Yuan; P<0.01). The proportion of elderly patients (≥60 years of age) in 2012 was larger than that in 2010 (70.22% vs. 63.71%; P<0.01). It was performed on those patients who were admitted after the implementation of a new charging scheme. Compared with patients who were not admitted had stayed in ED observation units, the patients who were admitted had stayed in ED observation units that had a higher proportion for >15 days (36.22% vs. 5.61%; P<0.01); they had higher median medical costs RMB (9 186 vs. 5 668 Yuan; P<0.001) and they were more elderly (≥60 years of age) (86.10% vs. 66.39%; P<0.01). Conclusions The new charging scheme under Beijing's Basic Medical Insurance allows patients to get access to inpatient admission more easily. It lowers patients' financial burden in ED observation unit. Since more people stay at ED observation unit, it increases ED payments by the insurance system. However, it slows the turnover rate of ED observation unit and causes overcrowding in ED. Hence, the advantages and disadvantages of the new policy are obvious.
I n accordance with the new medical insurance policy (JRSYF(2010) No.255) released by the Beijing Municipal Government, medical expenses incurred during a stay in an emergency department (ED) observation unit can be reimbursed as a hospital admission. This new policy became effective on January 1, 2011. Before that day, only admitted patients who incurred medical expenses during their ED observation within 7 days before the admission could be reimbursed according to the reimbursement proportion of hospital admission. For unadmitted patients, the medical expenses incurred during the ED observation had to be reimbursed according to the criteria for outpatient services even if their length of stay in the ED observation unit exceeded 7 days. According to another document (JRSYF(2010) No.100), for in-service employees, 70% of the medical expenses incurred from outpatient and ED services can be reimbursed by medical insurance with an upper threshold of RMB 20 000 Yuan per year; meanwhile, 85%-95% of the medical expenses incurred from hospital admissions can be reimbursed with an upper threshold of RMB 300 000 Yuan per year. For retired employees, 85%-90% of the medical expenses incurred from outpatient and ED services can be reimbursed by medical insurance with an upper threshold of RMB 20 000 Yuan per year; meanwhile, 91%-97% of the medical expenses incurred from hospital admissions can be reimbursed with an upper threshold of RMB 300 000 Yuan per year. For both in-service and retired employees, the reimbursement proportions of the medical costs incurred from outpatient and ED services are lower than those incurred from hospital admissions; in addition, a patient must pay out of pocket for outpatient and ED services that cost more than the upper threshold.
The new policy described herein allows patients who have stayed in an ED observation unit, whether or not they finished the hospitalization period, to be reimbursed for their medical expenses according to the criteria for hospital admission, which have a significantly higher reimbursement proportion. In the current study, we analyzed the relevant data of patients in the ED observation unit of Beijing Chaoyang Hospital, Capital Medical University, 1 year before and after the implementation of the new policy in an attempt to evaluate its impacts on the patients who were observed (PO) of ED observation, medical expenses, and reimbursement arrangement for ED visits.
METHODS

Recruitment of subjects
Information on ED visits was retrieved from the Department of Statistics of Beijing Chaoyang Hospital. Patients who had stayed in ED observation unit for ≥3 days in 2010 (before the implementation of this policy) or 2012 (the 2nd year after the implementation of this policy) were retrospectively enrolled. They were grouped and compared according to their length of stay (3-7, 8-14, 15-30 , and >30 days) and age (≤35, 36-45, 46-60, 61-75, and >75 years). The PO and median expenses of ED observation were analyzed. We also performed a subgroup analysis of subjects in 2012 to compare between admitted patients and non-admitted patients.
Data analysis and processing
Data were analyzed using SPSS 17.0 software (SPSS Inc., USA). Normally distributed measurement data are described using means and standard deviations (mean±SD), and non-normally distributed measurement data are described using medians and quartiles (M(Q1, Q3)). The normally distributed measurement data were compared using the independent samples t-test, while the nonnormally distributed measurement data were compared using the rank-sum test for two independent samples. Count data were compared using Pearson's χ 2 test. Differences were regarded as statistically significant when P<0.05 and very significant when P<0.01.
RESULTS
Demographic features
A total of 1 783 and 2 257 patients were observed in the ED observation units in 2010 and 2012, respectively. The demographic data of these two groups are shown in Table  1 . After the implementation of a new charging scheme, there were statistically significant longer lengths of stay at the observation unit (6 (4-9) vs. 5(4-7) days; P<0.01).
PO and median expenses in 2010 and 2012 in terms of length of stay
After the implementation of a new charging scheme, inyear of 2012 there were statistically significant greater PO (2 257 vs. 1 783; P<0.01) and median medical costs (RMB 6 026 vs. 3 650 Yuan; P<0.01) ( Table 2) .
PO and median expenses in different age groups in 2010 and 2012
In the younger age groups (≤35 and 36-45 years of age), the PO showed no significant differences; in the middleaged (46-60 years of age) and elderly groups (61-75 and >75 years of age), however, the PO and median expenses were significantly higher in 2012 than in 2010 ( Table 3 ). The proportion of elderly patients (≥60 years of age) was larger (70.22% vs. 63.71%; P<0.001).
PO and median expenses among the observed patients who were admitted or not admitted after different lengths of stay in ED observation units in 2012
Patients admitted accounted for 19.45% (439/2 257) of all observed patients in 2012. Compared with those not admitted, the proportions of patients who were observed for >1 week gradually increased, showing significant differences. Compared with the non-admitted group, the median expenses were not significantly different among the admitted patients who were observed from 3 to 7, 8 to 14, or 15 to 30 days. However, for patients who were observed for >30 days, the median expenses were significantly lower in the admitted group than in the non-admitted group. When the length of stay was not taken into consideration, the admitted group had a significantly higher median expense ( Table 4 ).
PO and median expenses in the admitted group and the non-admitted group in terms of age
Compared with the non admitted group, only 0.91% of patients in the Admitted group were from the younger groups. Significantly higher proportions of middle-aged and elderly patients were present in the admitted group and showed an increasing trend with age; meanwhile, the median expenses were significantly elevated ( Table 5 ).
DISCUSSION
Impact of the new policy on insurers: alleviation of difficulties in hospital admission and lower out-ofpocket medical costs
As shown in the present study, a total of 1 783 and 2 257 patients were observed in the ED observation units of our hospital in 2010 and 2012, respectively. The mean age of these observed patients was >63 years, indicating that the majority of patients in the ED observation units are elderly people, which is consistent with the high burden of cardiovascular diseases in an increasingly aging society. [1] [2] [3] Disease profile analysis showed that the three most frequently occurring diseases in our patients were respiratory disease (35.28%), cardiovascular disease (25.18%), and central nervous system disease (16.55%) in 2010 and cardiovascular disease (32.26%), respiratory disease (25.28%), and central nervous system disease (18.48%) in 2012. This is consistent with the aging process; namely, cardiovascular and cerebrovascular diseases are the major chronic diseases in the elderly population. 4 The high proportion of respiratory diseases can also be explained by the fact that our hospital is well known in China for its strong capacity to manage respiratory diseases. A large number of critically ill patients with respiratory diseases seek medical treatment in our hospital, resulting in an extreme shortage of hospital beds all year round. Some critically ill patients with respiratory disease had to be observed in the ED observation units, increasing the proportion of patients with respiratory disorders.
The Ministry of Health of China has stipulated that "patients should not be kept in an ED observation unit for more than 72 hours; for special patients, it should be no more than 7 days." (The Ministry of Health Medical Management (2009) No. 50). In our series, however, the length of stay in the ED observation units reached 5 (4-7) and 6 (4-9) days in 2010 and 2012, respectively. These figures are similar to the average stay of 5.6 days in Liu et al's report, 5 which is far longer than that (24 hours) in developed countries. [6] [7] [8] After the implementation of the new policy, the proportion of patients who had been observed in the ED observation units for ≥15 days accounted for 36.22% of admitted patients but only 5.61% of unadmitted patients in 2012. This phenomenon may be explained as follows.
First, most patients who were observed for ≥15 days were elderly patients with more underlying diseases and/or "PO" is the abbreviation of the sentence "patients who were observed." complications, which were more refractory to treatment. Second, the departments in a tertiary hospital are not able to admit patients with multiple complications. Third, such patients and their families generally lack confidence in lower level hospitals and are unwilling to be transferred to these hospitals. Finally, the medical expenses incurred during a stay in an ED observation unit can be reimbursed as a hospital admission and thus become more affordable.
In 2012, nearly one-fifth (19.45%) of the observed patients were admitted; while their difficulties in hospital admission were alleviated, these patients used beds in the ED observation units for a long period of time, making more other patients to stay in the ED observation units.
The present study also found that the median expenses among the observed patients were significantly higher in 2012 than in 2010 (RMB 6 026 vs. 3 650 Yuan; P<0.01).
In 2012, the medical expenses of the observed patients who were finally admitted were also significantly higher than those who were not admitted (RMB 9 186 vs. 5 668 Yuan; P<0.01). The majority (60.36%) of the admitted patients were elderly people >75 years of age, and they also incurred the highest median expense during their stay in the ED observation units. It has been reported that a significant proportion (one-third, one-half, or two-thirds) of the observed elderly patients need to be admitted (about 2.5-to 5.6-fold higher than the proportion of younger patients). [9] [10] [11] [12] Elderly patients are more difficult to admit into a specialty department in a tertiary hospital; therefore, they prefer to be observed in the ED observation units and then seek an opportunity for admission. The new medical insurance policy results in lower out-of-pocket expenses for these patients.
Impact of the new policy on ED observation: increased number of observed patients and decreased turnover rate which make the ED more crowded
The numbers of visits and observations are currently growing in the EDs of most tertiary hospitals in China. A similar trend has been found in the United States. 13 Because elderly patients with multiple underlying diseases are more difficult to admit into specialty departments, about onefifth of these patients choose to be observed in the ED observation units and then seek the opportunity for hospital admission, which unavoidably increases the number of patients in the ED observation units. The number of fixed beds is limited in the ED observation units (only 37 fixed beds in our ED). When too many patients are under observation, stretcher beds or folding beds are also used; the latter occupy pathways and treatment sites, making the ED more crowded. In addition, the extended length of stay in the ED observation units lowers the turnover rate and increases crowding, resulting in more healthcare-associated risks. 14
Impact of the new policy on the medical insurer: increased payment for emergency services
In the present series, the medical expenses for observed patients who were finally admitted were markedly higher than those for unadmitted patients. Because the medical expenses incurred during a patient's stay in an ED observation unit can be reimbursed as a hospital admission, both the proportion and the amount of the reimbursement dramatically increase. As a result, the proportion of out-ofpocket expenses declines and the payment made by medical insurance rises. If the ED services and ward services are regarded as a whole, the costs to the medical insurance system may change. International studies have suggested that the medical expenses for the same disease are lower in ED observation units than during hospital admissions. [15] [16] [17] Therefore, in the United States, healthcare providers have urged promotion of ED observation. The proportion of US hospitals providing ED observation services increased from 19% in 2003 to 36% in 2007, 18, 19 which helped to decrease medical costs, increase patient satisfaction, and lower the burdens on EDs. 20 It is believed that the reasonable use of ED observation can lower healthcare costs. 21 However, the current study cannot prove the impact of the new policy on overall medical insurance payments for ED and hospital admission services.
Our study has a limitation. As a single-center retrospective study, it only collected the data of the observed patients 1 year before and after the implementation of the new policy. Whether the findings are typical or not, it still requires verification by multicenter, long-term observations.
In summary, the new policy's advantages and disadvantages are obvious. It helps to alleviate insurers' difficulties in admission to tertiary hospitals and lowers their out-ofpocket expenses. However, it aggravates ED crowding and slows the turnover rate of ED observation unit, increasing the payments made by the insurance system for ED services.
